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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new glucose dehydrogenase and a gene encoding the 
dehydrogenase and to provide a method for using the dehydrogenase. 

SOLUTION: The glucose dehydrogenase is produced by culturing a transformant transduced 
with an a subunit gene of glucose dehydrogenase isolated from Burkholdeia cepacia JCM2800 
strain, JCM2801 strain or their strain in a medium and collecting the glucose dehydrogenase 
from the medium and/or the cell body of the bacterium or the transformant 
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(57) [SM] 

■?A'9*/v?t)7 -t'^J CM 2 8 
0 OtfcXttJ CM 2 8 0 ltt, Xll-tvbroftt*^* 



( 

1 

[ttttm*0>ttH] 

[W*®1] •?A>9-toi\Sfy T ■ t'OsT J CM 2 8 
OOWX\t) CM 2 8 0 H*£«itel:H$|&U IrH&ISX 

Il»*^2l y/^*^r!)7't/<i/7JCM2 8 
OOttXIiJ CM2 8 0 lttlrJ;o-CM4$ix'#5^ 
=-;*jl£7k^g!£o 

[11*^3] «Tro (A) (B) 

(b) Ba?i]#-§-2xi4 4WT5ySfia?yi-iav^-c > ix 

[ff*^4] «T» (A) Xli (B) (D*ys<?KZ 
a- Ki"5>DNA 0 

(A) ia?iJ#-S§-2Xt4 4K>TS y^E^iJSr^-fS^ w< 

[11*115] UT<T> (a) Xli (b) l:*tDNAf 
fc5Ii#*S4|E«ODNA,, 

( a ) IS?IJS^ 1 Xli 3 ^E«<OJgSia?ii^#-f Z> D N 
A. 

( b ) E?iJ## 1 Xli 3 ^K«clSSE?iJ i * h y 
[IS#*I6] sf*^4XI±5I^IESc<ODNA^*1- 

im^ 9 ] mm^r i xi* 2 coj^s@a?y^-gpx^ 

[0 0 0 1 ] 
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K**»*. Blttta-KtfiDNA, 

[0002] 

£ Q W*.tt^3-^*feVlHi, 1962¥KC 1 a r k t 
Lyon sl:toT^3^t*'>Mt»*M 
fcl&^fr-tirfc/^ *ir (D$B£ (L. c. Clark, J. an 

d Lyonas, C. "Electrode systems for continuous monit 
oring in cardiovascular surgery. "Ann, n. y. Acad. Sci. 
105:20-45) jMMDfc£ftT»#, tt4O*M5£<0ffi** 

[000 3] Z<D£?\Z^ ^U3- ^irVf-jr, 

20 Lt^3-^**-> ^— tftffilffl ^nr^f) <7)Ei4 li 

30 d5fTi*i:v>5*J*tiiCS 0 

[0 0 0 4] L*»U ^3—^**2/^— tftt, ±E 

^i«i7X^SI^ (EAT, r^n-^^t Knyt-i?j 

$i^TV^-5 0 Mjtli, ^^f 1 ^^ (Bacillus) JgS^(^^ 
/Ua-^tKoyt-* (ECl.1.1.47) Xt/^y^h 
40 (Cryptococcus) Ifi^^/^^rt Fd^ 

■f-if (EC1. 1. 1. 119) #*Pb*VC^S, 
-^ft Kpyt-* (ECl.l.1.47) tt x 
3^-^+NAD(P) 4 ->D- 8-^3/7^ h^+NAD(P) 

xbKny-f-if (EC1. 1.1.119) II, 

+ NADP 4 -»D- 6 - ^a; 7^ hy+NADPH + H*<OS 

50 ®%<D&®Z£rtK^k^ : im&*%-rz> Q -<DZ.k 
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[0 0 0 5] L*»U «*twJlfen5^3-^f t K 
[0 0 0 6] 

[IWi«»ftUi5i:t5M] #$l?f!#l4, $£?6tt 

yi^JJ r*«?IS*» (7/^*^1)7 • -tr/<->7 KS1 

2000-332085 -§\ 2000-35710 
2 20 0 1-2 7 8 6 83 2^ PCT/JP 

0 1/0 9 5 5 6). 

[0 0 0 7] #36WI4, 7"^*A^J7't/<->7K 20 

«ifti-*wi*«)li:-f*. 
[0 0 0 8] 

[WHSrJSft-f-Sfcftro^Sl #3§9I#»4, -ffrtasfl' 

[0 0 0 9] 1"*fc>*>, #3893l4:«TWi*5DT-fc5. 

(1) ^?*A-f !) 7 • t^->7 J CM 2 8 0 OftX 30 
14 J CM 2 8 0 lttttftttdtttlU BI**XI4/»tf 

(2) ^^*^f !)7 • t^->7 J CM2 8 0 OttX 
lij CM 2 8 0 lflcfcio-CS^SixftS^a-^K 

(3) £AT© (A) £7cf4 (B) JC*-T^V/<^K 0 

(A) E?iJ#-S§-2XI44<0TS yKEJUfc*"!-**^ 

(B) E?lJ#^2XI44©7 5 yg?E?lJI-*3V>Tx IX 40 
tt«kOT 5 XI4v7*D£ 

(4) KAT© (A) XI4 (B) K1" 
5DNA, 

(A) E?i]#^2XI44<D7 5 /^E^Sr*^*)*^ 

(B) gS?i]#^-2Xli40TS yg?E?'JI-iaV N "C, IX 
H7cT$ /StEJiJ&WU ^/^-^J&TkJtH^i 5( 
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(5) SAT© (a) XI4 (b) fc*1-DNAT**>5(4) 
A, 

( b ) E7I#* 1 XI4 3 KG-ttOttSEn i * h U v*J 

(6) <4)Xli(6)fcE*W>DNA*a* , *-Sa**.'" 4 * 

( 7 ) (4) X 14 (5) ICIESS tf> D N A X 14 (6) X.^ * 

(8) (7)KIE«©»K(E8H*fSr*«UT, HfifEDNA 

( 9) E?IJ## 1 XI4 2 <E>&*EyiJW-gBXI4£Sl5fc£ 

Ki:ttlSttSr*1-5E?'Jro**^ffl1"*-t* 
^/ua-*l^*#**fi^att4*© 

[0 0 10] 

[«W«*1S»»IB] £AT. *«W*rlMPfclMH+6. 

n Collection of Microorganisms, JCM) IC&^^tlT 
V^•5y/^^'*/^y ^ !> T • -fe/<v'TJCM2800^JoJ;O : JCM28 

[0011] < 1 >*«M©^i'=-^Ii*i8^ 
zMPJcDGDHIi, /;^*/vfl)7 • ±'<i/T JCM2800# 
XfcUOI2801*«:*iftfc:#iiU EI*iftXI4/.RlrtMB 

filE&tt&t LTI4, WKftSftttJIk «*. 

LTf4, g'(t;T*#5t<OI4v^-fttro^S , b^Jffl"t-f , #J 
D-^a-^, L-T7t*y-*, D-*->n 

D-^/-?, 7>7y, ^a^hv«<fif 
as^tfbfta. g*asttri4, sis^*** 
#a-iyhy«, s-wt^**^ 3->^r^- 

a. WW&bLXtt. v^s/^a. * 

[0 0 12] ttflOftft-VfcBMtttft-Cfc 
) iv^. ii7tl4?S<$tS*/* s »)i-cfo5, r^tx^bH 
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So 

[0 0 13] ig«4^^fc^V^H«frttaiffi4 1 ^0GDH 

[0014] *»*Ogtttt", fcfc<0GDH©JSttW*fc 

lift© J: 5 K UTjRJjt-r* r t *«-e# S Q 594 |i HO 1 - 
/ h*isy*1-i?>* ht^7i- h(raPMS)*3j:t/5.94 
n n7x; — / W > K7*y— MDCIP) 

V*^- h1-£ c ^3t3fe«W-S:fflV^TDCIPO600nni 

[0 0 1 5] ft, ^u^^ufyT't 
/<>T KSltt^ffi4i"5GDHtt, aifT^-txK /3 * 20 

[0016] tfvVr T • >7 KSlt*#jS£ 

®TSK ge l G3 0 00SW («y- (ft) 1) 30 
1^3 8 0 kDa§r^1\ 

SS9K^«JE : 4 5t#iS (Tris -HC 1 ttffi 
pH8. 0) o 
[0 0 17] *fc, ot^yMHUm KTOl 

O'SS^ttTWSDS-JKDT^ D/KTS K^/Ml 
m**)l-^V^T, ^M6 0kDa^f o 
SrSSKJftltt : 7 5t;ft3S (Tris -HC 1 ft 40 

pH8. 0) o 
[0 0 18] ^^fUT • ir/< 

->7JCH2800t*XttJCH2801t**^, KSlttOGDHaU-^ 

Sftfco lit^ot, JCH2800«cXttJCH2801«ctt, KS1 
WtmU Lfct£«<OGDHSrg£1-5 - t , EIGDHttKSl* 

oS4-r*GDHtia«H, & 

[0019] JCH2800tt&l/JCH2801«O^4-f5GDHa 5C 
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E?iJ**"rSo ft, IftfeOlh/a^y htt\ GDHfgtt 
Sr^1-5R9, E^J#*2 3m4 0TS /»Ey«fc*3^ 

tt#*n $ tifc r s j mm &#i-s 9 w nxh o -c 
t>*t\ ft, Eyo#*2&t/4U:tt* iri;3 

ottSEJiJ J: o T = - K $ H» 5 7 S y KE7Q S: t 

Tl^^tt^foSo *3BWK*i^T rixii1g*j t 
tt, 1-1 om. #*L<ttl-5fl, W:ff*t<tt 
l~3fi-Cfo5o 

[0 0 2 0] ±E#«W^GDHaif:/3.-y M4, ffilx. 

[00 2 1] <2>*8WODNA 
;«69!<0DNAIi, P]itf^/^*^f!)7 -i?/<>7 
JCH2800t*XttJCH2801»*^«^i-5 r t 3 0 * 

;l,^;l/f!i7 • -fe/<^TJCH2800ttXI*JCH2801t*Oft 
fe#DNA^b*Pi*Jtfc. *«BODNAH flJ* 

-Srffii/\ ^^r9r-t^>7, t*J;itfJCM280 
Ot*X l2JCM280ltt<7)?fc£,ft:D N A Sr»S t T SPCRU <t 

ttSEWRt/iataaiEW^ioTa- Ksnsr^s 

XttPCRl:iot, ^#/l^9 7 • -fe'<v'7JCM2 
800*XttJCH2801«c^ifefe(t:DNA^e>»^i"5 - t <> 
T^So *5SM<7)DNAtt, E5"J#*2Xtt4t*1"r 
SyKlEJiJ*:*"*-**^*** 3 ^ K+6t>^Ott, 
E?'J#^- 2 x« 4 or ^ y KE?B^*3V^T . i x\t^ 

[0 0 2 2] *«HODNAilTli JrfrftJ-li, SB 

1 Xtt 3 Ott»E?"JS:^tf DN A#*Jf bil* 0 
Sft*«W©DNAIJ, E?i]#* 1 X*4 3 cofeSiB^JX 

"S^^RSra^KtSDNA^otti^o 
Sl^x^hftAftfcL-Ctt, 7 0%, ffSUB80 
%, J: ^) !f f l< H 9 0 %ai(7)ffilRH4S:f t^) D N A 
B±iW^J^Xt6*#, JWW&KI*. lxss 
0. 1%SDS, 6 0lC^*Jf bixSc 
[0 0 2 3] *J8WODNAXttlRlDNAS:^tf*aft*. 
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•5, iom. *«SODNAIi, af^yh^a- 

&af-7*3-=7 Kit t>te»«3tfSrfcfcJ:oT» 31 

yt^='/ Wot 

[0 0 2 4] GDH*E£S*4»4tt£LTtt» *J»S 
y **?«/<<7vu*JR»l® £14 i: 1-5 ^7 ABttStB 

bft-r, gft* i"<9K&mKm Lfc«±*4»r *>ft 

[00 2 5] nfcGDHJte^Srft^Sffl* 

te0V<* * -Wfir k *** w fc ir J: 0 fcHlfcT? 
14, 0lJx.li^->^ !) t TJS*ffl^-C-|4*/i'v'^AMg(w<}; 

Sft-eiiKUiWKURife, &ftmx'\*-?-< ? 

hn#-l/-i >3^feti£<fflV^5 
[0 0 2 6] «±*£*^©Btttt**'<**-<0»A 
7 ^-omSflKtt^-*- tGDHStt«rlRl^l-*S.-t-5 

5. i^traa******** 

U-CW:J«k^rtB*«*'[l2^«-eJ!>JxtfJw<, W*.tf» ^ 

,Wn — f:x — ?U— 7., 7 7 h — *, -7/H— ^< 
77h-7, tt£. fcVi^>^& ft 5o * 
fc, SStiaSt LTtt*Jffl"5IfiEftg&(fc-&teT*fcftri.fc 

<, -^h^, i*^**, mm^*x, *m 
twin, y v&s, Gfc&ifi, vWst 

CT&ffiSft*. 

[0 0 2 7] tg$&?£ai4B#£WU 0DHSrfeSi-5tfi 
B-eaSSCJE »* L< l420~42 < CSgT-*> 

5. ««B»|«B:*ftKJ:o-C#'>**5**. GDH#*a 



ft ft fc Si" 3 £ JLH- h o Tig a \z$m *%Jt 
ftlii<, a*lil2-~72B#Ma*T?*>*. £itS^pHI4® 

$ U< !4pH6. 0~9. 0S*O©HT?*)5, 
[002 8] «***OGDH«:4*i-*«#Sr*tf«* 

«E«r*«>44ffc*u fijffl-rsrtt-et -net 

ig, 9. GVHisWSmkWi&tomtb 

LTGDH* "TlMfcU L-C#gt&fc-f 
[0 0 2 9] ±ffiro±3KLTfcfeftfcGDH£#igi£ 

sr, mz.\m&m&. mm®, abv&mr**=.9 

7 1-/77^- >f*y^n-7h^57-{- 1 77 
^ -x^ i7n^ h^77^-$rigUfi^.-a-b-t±S^il- 

[0030] *7A^o^ h^77^-ti5^Bt. 
«p d p(±. m^*«) (SDS-PAGE) «jKm-W<^KS:*i- 

30 h^*ftxv^tftv\ JitawJ;5irLT#e>ftfcf* 
. 9U»9l»«r % Kffi«fll«»^7*u-K7'f 

•S. 4fc, ^bftfcDNASrfflft, Jf^yht 

Ki-5DNAXU J ^f-7*3-=7 h£ = -K1-5DNA£ 
fflv^T, ^ft^P^^Kiii-^wt'b-etSo 
40 [0 0 3 1] *«KroGDHXI4-tftSr*Sf-r2»^^» 

JCM2800ttXI4JCM2801») 14, *-fe>"i>-0>i*j!t 

Vllffi, ^«[S, 6A«**if8:fflV\ i(Dm®±l-* 

p -fe yfe 5 V »H:-tO«i»frtft* $ ft SirF- ^ 7* W ^~ 
50 9-b k ttrjKil ■^-'ff-@S*>5VM4mS±lcK*@ 
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[0032] ^u3-^<oaaoj»j3ett, etf^j^k 

S&tttt) *5±ltfMH«* (0)J^liAg/AgC 11 

tt) «:JBi*5. tf-tfymffiir-^SE&TOobT, 
[0 0 3 3] ifc, #5§93<DGDHtt, ^/wa— *«s<0« 

»»+*>»» LT^#tf 5 r. <b 5 0 
[0 0 3 4] 

[0 0 3 5] 

] ^*^f!)7 • •fe/<S/TKSl«5Sr, i# 30 
««lL + fcKT«>*»fc*tr«*7L-C, 3 4t, 8 

[0 0 3 6] 

tf^yhv lOg 
Htttttttitt 1 g 

NaCl 5 g 

KHt P0< 2 g 

sf ;\,z2—7. 5 g 

Einol (ABLE Co. JRS 0*) 0. 14g 
T o t a U ^@7X 1 L 40 

pHBi 7. 2 

[0 0 3 7] **«»7LS:4 , C, 10^1 9, 0 0 
0 X gtJI^m ft6 0 g©i#t#fc. 60gC0 
«#Srl 0mM<^y ] ) (pH6. 0) fc 

1,5 0 0 Kg/cm oE***:iD*.T, KftKfcfiSaSL 

fc 0 «ttta^$r s, oooxgtio $mb, a 

6 9, 8 0 0 Xgt90^1 ®ili>t, tt»«JiLT 
<DWk7 7? is ay, fi8g £#fc 0 50 
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[0 0 3 8)g77^->a^ *»»St?Triton-X 

1 0 0iSl%K4SJ:5t, lOmMy^U'?^ 
®$ (pH6. 0) "WWMBLfc. LT, 4*C, - 
fc, **o< 0«#Lfc. (4t!, 6 9, 8 0 0 
g, 9 0»M) > simum? *"CX\ 1 
5000Xgf 15M HiS'frU ±«fSr»fc 0 

[0 0 3 9] W*imM7 7?*SB >K> l^fi^ 0 . 
2%Triton-Xl 0 0 1 OniM!) 5 *-MI«6 

i(pH8. 0) ZmXtz* SgWft, t©»*t, o. 

2 %Triton-X 10 0 Sr^tP 1 0 mM U D $ Ajg 
«}S (pH8. 0) -e*»k*llfcDEAE-TOYO 

(22mra I D x 20 c m IV- 
*) fct*»Lfc. *W^KSr, lOmMJly^U'? 
ASffiS (pH8. 0) ^^NaClO^g^o-O.lSMid 

tt5ml/m i nTtrofCo GDHttfa 7 5 raMCONaCljftg^ 
ttlSixfc. GDHgttS:t>o77^^9 vSrftft, 0. 2 
%Triton-Xl 0 0 Sratf 1 OmMJJ ]) 
(pH8. 0 4<C) T—«, S#rbfc 0 

[0040] s e> t m Vrmmm mm & . deae- 5 pw# 5 

A (8. 0mmIDX7. 5cm ICV — % 0*) K 

iib/Co ^O^yAft^tf), 0. 2%Triton-Xl 0 0 
Sr^tfl OmMlJ V&WffiWL (pH6, 0) <C¥ 

fft^^tl^o ^V/^RSr, 10mM!/y**J!> 
(pH8. 0) *ONaClO»«d s 0-l 0 0 m 

SfEjiii 1 ml/m i n^fTofc. GDH?£f$<Q£> 6 7 7 * 
3^Stt2 0inM(0NaCl»«"C*(±JUfco GDHgtt£t>0 
7-7^^3^^*^, 0. 2% Triton-XlOO^r^tf 1 

omyy&xyt&ms®. (phs. o) t\ K 
/yu-r^K^^y^ (dc 1 p) Rxf7=Li-yis* hf- 

(PMS) ^fflv^fc 0 RlKH:*9 3L^U^ 
rL-^rt-Cgffje^ja«-C*j«Lfc. 0.75raMPMS<b0.75 
mMDC I P^25mMhy^HC lg®ipH8.0 20m l 

ffl«C«Lfc 0 2M^U = -^1m1 77nM) W 

J: 9SJ6SrBB*&S-er. 2»IB3effl»«Lfc. 
*»SS7kl00/x I4fc»47. 5M^120m lSrj8*DLT»t» 
^^ipUfco iB«k*«-»Jffl-fe^ (lOO/i l) 
i*TfrfflT-#*##3fc«tt (UV160, A*SM^gfr, S 

m^SSft^SlTcRJCSriiWUfc. t^DC I PS1 
5Tilrti:<5<iife^ % DC I POate»ft-Cfc5600n 
mSr0#Httt>l-f+»IUfc o DC I Pa)^HR3t«» 
(22.23mMXcni J ) Srffl^fc. 1 00 FttHM* 

[0 04 1] ±IE«tt»*^o^T, »**WttR*W 



( 

11 

ftftfciSV^T, ^S*b6 0kDa t^ft«j43kDa 
®TSK gel G3 0 0 0 SW CKV- (tt) Si) 
^3 8 0 kDaSr^-fo 

SSiSS^aK : 4 (Tris -HC l ffiff 

pH8. 0) o fts 7 ST^ffifcfcgtttr-*** 

[0 0 4 2] S-fc, ±E4ri»*Sr7tfCT?30^M, flMfe 
SH-S^l^oT, ^i6 0kDaO*-#9^ 

«t*«l^*3^-C. $MF-*» 6 0 k D a £^-f 0 

<3>' : 7 5WS (Tr i s-HClI 

mm, phs. o) o 

[004 3] 

imnmi ] ^^^yufy r • -tz^r jcM28ootfcx 

I^JCM280ltt^ (0GDHitG : ?'tf>¥R8 

( 1 ) TOu* y T ■ "fe^ JCM2800*&t/JCM28 

0ltta>fe<Offefe#DNA©HSl 

y^**^ y r • i?/^>rj(^28ooft&u<jcM28oitt«fc 
n&^tttt«rTL«#«tt (#y-*^h:/ log, mm® 

ttiffi lg. NaCl 5g, KH,P0 4 2g, ?>=i-;* 5g; 
1U pH 7.2) SrJBVvC, 34t-C-ftfiilfc. tf^U 
fc«ff*iS^»J*»»-J:9lH]iRUfco Cftb£>«tt£lO 
mM NaCl> 20mM Tris-HCl (pH8. 0) , ImM EDTA, 0.5% SD 

5 o x:x+ 6 f^nvm bfc Q r. r Ri^fico y^j $ 
^astJipxl, 2fa&<Dx>* s-^zmm 

S*<7)TE/<!/7 7-fc«*¥*^ ftfe*DNA«tttL 
[0044] ( 2 ) PCRfc J: 5GDH®>ET-^ittI 

*>fflr« 2 0 &X A> t> 4 4 WT^ttSE^J Sr 1 ffl^> 
5c^u*^K^5>f^-*r«v^-C, (1) Titfc&fett 
D N A k 1 3 pcrkjCK: ± 9 4MB £ff o fc Q 

[0 0 4 5] (7*17— K) 
5' -ATGGCCGATACCGATACGCA-3' (E?IJ#^r 5 ) 
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5' -TCAGACnCCTTCTTCAGCG-3' (E?M#* 6 ) 
[0 0 4 6] PCRR)CfcJ:9*t«*lxfcttt*EJiJS:#ft 

M2800#**O*glgWtftt, EWHfcSSJ'bSttS 
EJOSrWU y/^^TU7 • */<i/TJCM2801ttfc 

[0 0 4 7] E^J#*i;ftT/3<0|fcSEMfcJ:o-C3- 
KSh»6T5/»EJI*r» E«#*2Xtf4^*+. 
10 [0 04 8] D T • ir^v'TKSl& N JCM28 

00&, JCM280ltt^GDHSr*|j*1-5a*^=5/ h(OHWi 

[004 9] 
[*1] 

si «Rittittte« (%) 



tfcei/&<* «SE$a 



KS1:JCH2800 93.7% 95.4% 

20 KS1:JQB801 93.3% 93.7% 

JCM2801 : JCM2800 97. 1% 98. 1% 



[0 0 5 0] £0>|**j4»fe, TVu^yUy* !>TjR*«ftB 
i-6CDHt«fio**Sr^^3-=v^-fSBI^ E?U 
•4 1 *fc»EW»*2 ix5«»EM© 5 *>. tt 

[005 1] ( 3 ) GDHO§i3£ 
30 /;^^^f!J T • -fc/<->TKSlttO££1"5GDHtt x GD 

BbW:ftofti t*»b (PCT/JP0 1/0 9 5 5 
6), y ?7zL=.y h<OtttSEyiJS:±SE*^»*>, JCM28 
00»*fcttJCM280l*Oo1>-y3.^y h*>*|&ite?*< 

[0 0 5 2] Jfe-f^^^-fcWAi-sae^trSilTOJ: 
40 5(wW«Lfc. y-9"7a*=-y hO«SKIfi^fc, JCM280 

o«4fciijcM28oi«c<DGDHo«3gae^^aa-r5^y 

^ Bt>t" % JCM2800tt^ fc |± JCM280ltt^ y / ADNAS: 

pcRSSteiOiSHLfco pcrkj6KI4*oi»©* 
SI Y7y«<^-*m"tz 0 
[0 0 5 3] (7*7- K) 
5' -CATGCCATGGCACACAACGACAACACT-3' (E^J#* 7 ) 

(y/<-^) 

5 > -CCCAAGCTTCAGACTTCCTTCTTCAGCG-'3 , (E?«J#^ 8 ) 
50 [0 0 5 4] rOPCRfcJ:9ia«$nfc3te : f05 , *iB 



( 8 ) 



13 



fcNcoI, S'^iBSrHindlll^kLfcft, <<**-pTrc9 
9A (Pharmaciatt) <Dt n yPUGLX-foZ, Ncol/Hi 
ndIII«ffi^ttALfc. K*pTrc99A/ 
V + JCM2800£fcttpTrc99A/y +JCM2801 kfil& Ltz Q 
[0 0 5 5] flrlBT^** Ft J: 9, ^^^7* a 
yDH5aMCR#*#WE*U T % sXi/9*5 0 » 
g/nlfc^tfLB»35«»^4C* = o U ; e 

h«Ct»«Ufc*ttK:J:9««*rfToT, ***** 

SEQUENCE LISTING 

<110> SODE, Koji 

<120> *r«^/u=i-^«l7K*»*Rt/-tnS: = - Ki-SJtfi^ 

<130> P-9793 

<140> 

< 141 > 2002-03-25 



2003-274964 
14 

[0 0 5 6] 

5/T JCM2800** fcttJOI2801**» b , GDHRlHrftfc 3 
*.tt«r/flwt, GDHSrlH»lci[gi-^rt^pj|gt« 
[0 0 5 7] 



<160> 8 

<170> Patentln Ver.. 2.0 
[0 0 5 8] 20 
<210> 1 
<211> 1620 
<212> DNA 
<213> ABC 
<220> 
<221> CDS 
<222> (1).. (1620) 
<400> 1 

atg gcc gat acc gat acg caa aag gcc gac gtc gtc gtc gtc ggc teg 48 
Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

15 10 15 

ggt gtc gca ggc gcg ate gtc gca cac cag etc gcg atg gcg ggc aag 96 
Gly Val Ala Gly Ala lie Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

tec gtg ate ctg ctg gaa gcc ggc ccg cgc atg ccg cgc tgg gaa ate 144 
Ser Val lie Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He 

35 40 45 

gtc gag cgc ttc cgc aac cag gtc gac aag acc gat ttc atg gcg ccg 192 
Val Glu Arg Phe Arg Asn Gin Val Asp Lys Thr Asp Phe Met Ala Pro 

50 55 60 

tat ccg teg age gca tgg gcg ccg cat ccg gaa tac ggc ccg ccg aac 240 
Tyr Pro Ser Ser Ala Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

gac tac ctg ate ctg aag ggc gag cac aag ttc aac teg cag tac ate 288 
Asp Tyr Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

cgc gcg gtg ggc ggc acg acg tgg cac tgg gcc gcg teg gcg tgg cgc 336 
Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

ttc ate ccg aac gac ttc aag atg aag acc gtg tac ggt gtc ggc cgc 384 



(9) #BB 2003-274964 

15 16 
Phe He Pro Asn Asp Phe Lys Met Lys Thr Val Tyr Gly Val Gly Arg 

115 120 125 

gac tgg ccg ate cag tac gac gac ate gag cat tac tac cag cgc gee 432 
Asp Trp Pro lie Gin Tyr Asp Asp He Glu His Tyr Tyr Gin Arg Ala 

130 135 140 

gag gaa gag etc ggc gtg tgg ggc ccg ggc ccc gag gaa gac ctg tac 480 
Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

teg ccg cgc aag gag ccg tac ccg atg ccg ccg ctg ccg ttg teg ttc 528 
Ser Pro Arg Lys Glu Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 HO 175 

aac gag cag acg ate aag age gcg etc aac ggc tac gac ccg aag ttc 576 
Asn Glu Gin Thr He Lys Ser Ala Leu Asn Gly Tyr Asp Pro Lys Phe 

180 185 190 

cac gtg gtg acc gag ccg gtc gcg cgc aac age cgc ccg tac gac ggc 624 
His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

egg ccc act tgt tgc ggg aac aac aac tgc atg ccg ate tgc ccg ate 672 
Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He 

210 215 220 

ggc gcg atg tac aac ggc ate gtg cac gtc gag aag gee gag cag gee 720 
Gly Ala Met Tyr Asn Gly lie Val His Val Glu Lys Ala Glu Gin Ala 
225 230 235 240 

ggc gcg aag ctg ate gac age gcg gtc gtc tac aag etc gag acc ggg 768 
Gly Ala Lys Leu He Asp Ser Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

ccg gac aag cgc ate acc gee gcg gtc tac aag gat aag acg ggt gee 816 
Pro Asp Lys Arg He Thr Ala Ala Val Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

gac cat cgc gtc gaa ggc aag tac ttc gtg att gee gcg aac ggt ate 864 
Asp His Arg Val Glu Gly Lys Tyr Phe Val He Ala Ala Asn Gly He 

275 280 285 

gag acg ccg aag ate ctg ctg atg tec gcg aac cgc gat ttc ccg aac 912 
Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 300 

ggt gtc gcg aac age teg gac atg gtc ggc cgc aac ctg atg gac cac 960 
Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

ccg ggc acc ggc gtg teg ttc tac gcg aac gag aag ctg tgg ccg ggc 1008 
Pro Gly Thr Gly Val Ser Phe Tyr Ala Asn Glu Lys Leu Trp Pro Gly 

325 330 335 

cgc ggc ccg cag gag atg acg teg ctg ate ggc ttc cgc gac ggc ccg 1056 
Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

ttc cgc gcg acc gaa gee gcg aag aag ate cac ctg teg aac atg teg 1104 
Phe Arg Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Met Ser 

355 360 365 

cgc ate aac cag gag acg cag aag ate ttc aag gee ggc aag ctg atg 1152 
Arg He Asn Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 
370 375 380 
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(10) #BB 2003-274964 

17 18 

aag ccc gag gag etc gac gcg cag ate cgc gat cgt tec gcg cgc tac 1200 
Lys Pro Glu Glu Leu Asp Ala Gin lie Arg Asp Arg Ser Ala Arg Tyr 
.385 390 395 400 

gtg cag ttc gac tgt ttc cac gaa ate ctg ccg cag ccc gag aac cgc 
Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

ate gtg ccg age aag acg gec ace gac gcg ate ggc ate ccg cgc ccg 
He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

gag ate ace tat gcg ate gac gat tac gtg aag cgc ggc gee gtg cac 
Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Val His 

435 440 445 

acg cgc gag gtt tac gcg acg gcg gcg aag gtg ctg ggc ggt ace gaa 
Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Glu 

450 455 460 

gtc gtc ttc aac gac gag ttc gcg ccg aac aac cac ate acg ggc gcg 
Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ala 
465 470 ; 475 480 

acg ate atg ggc gcg gat gca cgc gac teg gtc gtc gac aag gac tgc 
Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

cgc acg ttc gac cat ccg aac ctg ttc ate teg age age teg acg atg 
Arg Thr Phe Asp His Pro Asn Leu Phe lie Ser Ser Ser Ser Thr Met 

500 505 510 

ccg ace gtc ggt acg gtg aac gtg acg ctg acg ate gcg gcg etc gcg 
Pro Thr Val Gly thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

ctg egg atg teg gac acg ctg aag aag gaa gtc tga 
Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 

530 535 540 

<210> 2 
<211> 539 
<212> PRT 
<213> ABC 
<400> 2 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

15 10 15 

Gly Val Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys 

20< 25 30 

Ser Val He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Val Asp Lys Thr Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Ala Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1620 



(11) «fM 2003-274964 

19 20 
100 105 110 

Phe lie Pro Asn Asp Phe Lys Met Lys Thr Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro He Gin Tyr Asp Asp He Glu His Tyr Tyr Gin Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Glu Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

Asn Glu Gin Thr He Lys Ser Ala Leu Asn Gly Tyr Asp Pro Lys Phe 

180 185 190 

His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro lie Cys Pro He 

210 215 220 

Gly Ala Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Gin Ala 
225 230 235 240 

Gly Ala Lys Leu He Asp Ser Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg He Thr Ala Ala Val Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Asp His Arg Val Glu Gly Lys Tyr Phe Val He Ala Ala Asn Gly lie 

275 280 285 

Glu Thr Pro Lys lie Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Asn Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu lie Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys lie His Leu Ser Asn Met Ser 

355 360 365 

Arg He Asn Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Glu Glu Leu Asp Ala Gin lie Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala lie Asp Asp Tyr Val Lys Arg Gly Ala Val His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Glu 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ala 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ser Thr Met 



[0 0 6 0] 
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21 22 
500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 

<210> 3 
<211> 1620 
<212> DNA 
<213> ABC 
<220> 
<221> CDS 
<222> (1).. (1620) 
<400> 3 

atg gcc gat acc gat acg caa aag gcc gac gtc gtc gtc gtc gga teg 48 
Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

15 10 15 

ggt gtc gca ggc gcg ate gtt gca cac cag etc gcg atg gcg ggc aag 96 
Gly Val Ala Gly Ala lie Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

tec gtg ate ctg ctg gaa gcc ggc ccg cgc atg ccg cgc tgg gaa ate 144 
Ser Val He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu lie 

35 40 45 

gtc gag cgc ttc cgc aac cag gtc gac aag acc gat ttc atg gcg ccg 192 
Val Glu Arg Phe Arg Asn Gin Val Asp Lys Thr Asp Phe Met Ala Pro 

50 55 60 

tac ccg teg age gcg tgg gcg ccg cat ccg gaa tac ggc ccg ccg aac 240 
Tyr Pro Ser Ser Ala Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

gac tac ctg ate ctg aag ggc gag cac aag ttc aac teg cag tac ate 288 
Asp Tyr Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

cgc gcg gtg ggc ggc acg acg tgg cac tgg gcc gca teg gca tgg cgc 336 
Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

ttc ate ccg aac gac ttc aag atg aag acg gtg tac ggc gtc ggc cgc 384 
Phe He Pro Asn Asp Phe Lys Met Lys Thr Val Tyr Gly Val Gly Arg 

115 120 125 

gac tgg ccg ate cag tac gac gac ate gag cat tac tac egg cgc gcc 432 
Asp Trp Pro He Gin Tyr Asp Asp He Glu His Tyr Tyr Arg Arg Ala 

130 135 .140 

gaa gag gaa etc ggc gtg tgg ggc ccg ggc ccc gag gaa gac ctg tac 480 
Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

teg ccg cgc aag gag ccg tac ccg atg ccg ccg ctg ccg ttg teg ttc 528 
Ser Pro Arg Lys Glu Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

aac gag cag acg ate aag age gcg etc aac ggc tat gac ccg aag ttc 576 
Asn Glu Gin Thr He Lys Ser Ala Leu Asn Gly Tyr Asp Pro Lys Phe 
180 185 190 



(13) ^2 0 0 3-2 7 4 9 64 

23 24 
cac gtg gtg acc gag cct gtg gcg cgc aac age cgc ccg tac gac ggc 624 
His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

egg ccg act tgt tgc ggg aac aac aac tgc atg ccg ate tgc ccg ate 672 
Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro lie Cys Pro lie 

210 215 220 

ggc gcg atg tac aac ggc ate gtg cac gtc gag aag gee gac aag gee 720 
Gly Ala Met Tyr Asn Gly He Val His Val Glu Lys Ala Asp Lys Ala 
225 230 235 240 

ggc gcg aag ctg ate gac age gcg gtc gtc tac aag etc gag acg ggg 768 
Gly Ala Lys Leu He Asp Ser Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

ccg gac aag cgc ate acc gec gcg gtc tac aag gac aag acg ggc gee 816 
Pro Asp Lys Arg He Thr Ala Ala Val Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

gac cac cgc gtc gaa ggc aag tac ttc gtg ate gee gcg aac ggc ate 864 
Asp His Arg Val Glu Gly Lys Tyr Phe Val He Ala Ala Asn Gly He 

275 280 285 

gag acg ccg aag ate ctg ctg atg tec gcg aac cgc gat ttc ccg aac 912 
Glu Thr Pro Lys lie Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 300 

ggt gtc gcg aac age teg gac atg gtc ggc cgc aac ctg atg gat cac 960 
Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

ccg ggc acc ggc gtg teg ttc tac gcg aac gag aag ctg tgg ccg ggc 1008 
Pro Gly Thr Gly Val Ser Phe Tyr Ala Asn Glu Lys Leu Trp Pro Gly 

325 330 335 

cgc ggc ccg cag gag atg acg teg ctg ate ggt ttc cgc gac ggc ccg 1056 
Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

ttc cgc gcg aac gaa gee gcg aag aag ate cac ctg teg aac atg teg 1104 
Phe Arg Ala Asn Glu Ala Ala Lys Lys He His Leu Ser Asn Met Ser 

355 360 365 

cgc ate aac cag gaa acg cag aag ate ttc agg ggg egg cag ctg atg 1152 
Arg He Asn Gin Glu Thr Gin Lys lie Phe Arg Gly Arg Gin Leu Met 

370 375 380 

aag ccc gag gag etc gac gca cag ate cgc gac cgt tec gcg cgc ttc 1200 
Lys Pro Glu Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Phe 
385 390 395 400 

gtg cag ttc gac tgc ttc cac gaa ate ctg ccg caa ccc gag aac cgc 1248 
Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

ate gtg ccg age aag acg gee acc gac gcg gtc ggc ate ccg cgc ccc 1296 
He Val Pro Ser Lys Thr Ala Thr Asp Ala Val Gly He Pro Arg Pro 

420 425 430 

gag ate acg tat gcg ate gac gac tac gtg aag cgc ggc gee gtg cac 1344 
Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Val His 

435 440 445 

acg cgc gag gtc tac gcg acg gee gcg aag gtg ctg ggc ggc acc gaa 1392 
Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Glu 



[0 0 6 1 ] 
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25 26 
450 455 460 

gtc gtc ttc aac gac gag ttc gcg ccg aac aac cac ate acg ggc gcg 1440 
Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His lie Thr Gly Ala 
465 470 475 480 

acg ate atg ggc gcg gat gca cgc gac teg gtc gtc gac aag gac tgc 1488 
Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

cgc acg ttc gac cat ccg aac ctg ttc ate teg age age teg acg atg 1536 
Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ser Thr Met 

500 505 510 

ccg acc gtc ggt acg gtg aac gtg acg ctg acg ate gcg gcg ctg gcg 1584 
Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

ctg egg atg teg gac acg ctg aag aag gaa gtc tga 1620 
Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 

530 535 540 

<210> 4 
<211> 539 
<212> PRT 
<213> ABC 
<400> 4 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

15 10 15 

Gly Val Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

Ser Val He Leu Leu. Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Val Asp Lys Thr Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Ala Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu lie Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

Phe He Pro Asn Asp Phe Lys Met Lys Thr Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro lie Gin Tyr Asp Asp He Glu His Tyr Tyr Arg Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Glu Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

Asn Glu Gin Thr He Lys Ser Ala Leu Asn Gly Tyr Asp Pro Lys Phe 

180 185 190 

His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He 
210 215 220 



27 



( 15 ) 
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Gly Ala Met Tyr Asn Gly He Val His Val Glu Lys Ala Asp Lys Ala 
225 230 235 240 

Gly Ala Lys Leu lie Asp Ser Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg He Thr Ala Ala Val Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Asp His Arg Val Glu Gly Lys Tyr Phe Val lie Ala Ala Asn Gly He 

275 280 285 

Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Asn Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Asn Glu Ala Ala Lys Lys He His Leu Ser Asn Met Ser 

355 360 365 

Arg He Asn Gin Glu Thr Gin Lys He Phe Arg Gly Arg Gin Leu Met 

370 375 380 

Lys Pro Glu Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Phe 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

lie Val Pro Ser Lys Thr Ala Thr Asp Ala Val Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Val His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Glu 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ala 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ser Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

atggccgata ccgatacgca 
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50 
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29 30 
<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

tcagacttcc ttcttcagcg 20 

<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

catgccatgg cacacaacga caacact 27 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

cccaagcttc agacttcctt cttcagcg 28 



(51) Int. CI. 7 F I T**-V (##) 

C12N 9/04 C12N 15/00 ZNAA 

C 1 2 Q 1/68 5 /°° A 

F 4B024 AA11 AA19 BA08 CA01 CA02 

GA11 HA12 
4B050 CC01 CC03 DD02 EE10 LL03 
LL10 

4B063 QA18 QQ05 QQ24 QQ42 QR32 

QR55 QS34 QX01 
4B065 AA01Y AB01 AC 14 BA02 

CA28 CA46 CA60 
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